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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snovvs m e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid-electrolyte- fuel-cell interchange connector characterized by providing the following. The 1st layer which is 
the sclid-clcctr olytc- fuel -cell interchange ujiuiccloi formed on the air pole which consists of a La-Sr-Mn (or Co) system 
perovskite type oxide, and consists of;Lal -x Mx+y MnC>3 (M is one or more sorts of calcium, Mg, and Sr, 0.05<~x<=0.5, and 
0<=y<=0. 1) and which was formed on the above-mentioned air pole front face. The 2nd layer which consists of Lai -x Mx+y 
Cr03 (M is one or more sorts of calcium, Mg, and Sr, 0.05<=x<=0.5, and 0<=y<=0.1) and which was formed on the 
above-mentioned 1 st layer front face. 

[Claim 2] the process which forms the 1 st above-mentioned layer on the above-mentioned air pole as a porous layer, and the 
process which carries out the slurry coat of the 2nd above-mentioned layer on [ of the 1 st layer of porosity ] the above -- 
containing --; - the viscosity of the slurry used for this slurry coat -- l-480cps The manufacture method of the 
solid-electrolyte-fuel-cell interchange connector of the claim 1 characterized by adjusting and carrying out a slurry coat to the 
bottom of pressurization or a vacuum. 

[Claim 3] The manufacture method of the solid-electrolyte-fuel-cell interchange connector containing the open pore the 1 st layer 
of whose above-mentioned porosity is Apertures 0.05-10micro according to claim 2. 

[Claim 4] About the 1st above-mentioned layer, it is the viscosity of l-480cps. The manufacture method of the 
solid-electrolyte-fuel-cell interchange connector of the claim 1 characterized by including the process which carries out a slurry 
coat to the bottom of pressurization or a vacuum using a slurry, and the process which carries out the slurry coat of the 2nd 
above-mentioned layer. 

[Claim 5] About the 1 st above-mentioned layer, it is the viscosity of 1 -480cps. The manufacture method of the 
solid-electrolyte-fuel-cell interchange connector of the claim 1 characterized by including the process which carries out a slurry 
coat to the bottom of pressurization or a vacuum, and the process which forms the 2nd above-mentioned layer by the sheet 
adhesion baking method using a slurry. 

[Claim 6] Green-sheet ** used for the above-mentioned sheet adhesion baking method is 200 micrometers. The manufacture 
method of the solid-electrolyte-fuel-cell interchange connector according to claim 5 which is the following. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention i elates to die inlerchange connector and its manufacture method of a solid electrolyte fuel 
cell. It is related with the manufacture method excellent in the mass-production nature which can form the interchange connector 
and such an interchange connector of high conductivity (low resistance) as a film of a low cost and a large area especially 
[0002] 

[Description of the Prior Art] There is a thing of a type which has the power generation cell which consists of fuel -electrode- sol id 
electrolyte-air pole- interchange connectors of multilayer structure in a solid electrolyte fuel cell (it is called Following SOFC). 
Generally each class of a SOFC cell is the thin film (- with a thickness of several micrometers hundreds of micrometers) of a 
ceramic metallurgy group, and a cell is manufactured by the method of forming the film of the various quality of the materials one 
by one on the base. Thus, if oxygen (air) is passed to the air electrode side of the formed SOFC cell and fuel gas (H2, CO, etc.) is 
poured to a fuel electrode side, 02-ion moves within this cell, chemical combustion takes place, between an air electrode and a 
fuel electrode, potential will arise and power generation will be performed. 

[0003] In order to raise the generating efficiency of SOFC, it is necessary to lower own internal resistance of a cell. Ohmic 
resistance, such as resistance of a solid electrolyte film, resistance accompanying the ionization reaction in an electrode front face, 
and electrode material, an interconnector, and the contact resistance between each film are contained in the internal resistance of a 
cell. Among these, in order to make contact resistance between each film low, it is necessary to raise the micro adhesion between 
each film. 

[0004] The following is proposed as technology which forms an interchange connector on the above-mentioned air pole. 
(1) Plasma metal spray method (JP,63-81768,A) : this method consists of each following process. 

1 . Process 2. which fixes oxygen pole on base pipe A thermal spraying gun is arranged in the position on the periphery of this 
base pipe which faces, respectively, and they are these thermal spraying guns. Process 3. which fixes an in connector to the 
symmetric position of the circumferencial direction of an oxygen pole, respectively Process 4. which fixes electrolyte material to 
the part and the aforementioned oxygen pole of this in connector Process 5. which fixes a fuel electrode on this electrolyte agent 
Process which fixes the maintenance material of the same material as the aforementioned fuel electrode on the aforementioned 
electrolyte material. [0005] (2) The sinking-in method (JP,63-1 19 161, A) : this method is characterized by sinking a conductive 
metal into a porosity ceramic pipe, and forming an interchange connector (current collection lead). 

[0006] (3) The sheet fabricating method (JP,2-207456,A) : in this method, the solid electrolyte film 1 which forms a cell, the 
oxygen lateral-electrode film 2, and the fuel lateral -electrode film 3 consist of carrying out the laminating of the thin film of three 
sheets of a green-sheet state, and calcinating it simultaneously with other components. 

[0007] (4) CVD-EVD method (JP,61-153280,A): - the first reaction agent which includes the source of oxygen in this method - 
the stoma section in the base-material matter - penetrating - a base material - on the other hand, react with near halogenation 
metal gas, and form the film of a metallic oxide on a base material The resultant has shut densely two or more stoma sections in a 
base material by chemical vacuum evaporationo (C VD) as the metallic oxide which is a resultant grows on a base material. Since 
movement of the oxygen through the oxide layer on the way of growth takes place from the source of oxygen, a paint film 
continues growth by electrochemical vacuum evaporationo (EVD). 
[0008] 

[Problem(s) to be Solved by the Invention] There are the following problems in the above-mentioned technology by which the 
conventional proposal is made. 

(1) Plasma metal spray method : the film by the law is porous (porosity) fundamentally. Therefore, it is inferior to the adhesion of 
a solid electrolyte film and an electrode layer, therefore a solid electrolyte and inter-electrode contact resistance are large. 
Moreover, in a spraying process, in order to form a film with precise gas impermeability, thickness is needed. 
[0009] (2) The sinking-in method : since a sintering-acid component reacts with a base material, the assistant in an interconnector 
is lost and an interconnector serves as porosity as a result, formation of the precise film of low electric resistance is difficult. 
[0010] (3) sheet fabricating method: - the thickness of a green sheet - thick - becoming (even the minimum about 300 
micrometers) - a problem is in the junction (adhesion) to a sheet and a substrate 

[001 1] (4) The CVD-EVD method : this method is suitable for forming a thin film with sufficient adhesion. However, since it is 
necessary to perform membrane formation under the atmosphere, and special special atmosphere and physical conditions which 
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were intercepted, expensive equipment is needed, a large-sized member — the large-sized equipment which can naturally hold the 

member is needed for a ** Therefore, it is difficult with [ to a large-sized member ] a film, and, also as for productivity, it is low, 

and is high cost. Moreover, composition of the material of the film to form is limited by the CVD-E VD method. 

[00 1 2] this invention aims at offering the manufacture method excellent in the mass-production nature which can form the 

interchange connector and such an interchange connector of high conductivity (low resistance) as a film of a low cost and a large 

area. 

[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the solid-electrolyte-fuel-cell 
interchange connector of this invention the sol id-electrolyte-fuel -cell interchange connector formed on the air pole which consists 
of a La-Sr-Mn system perovskite type oxide - it is -;Lal -x Mx+y Mn03 (M - calcium --) The 1 st layer which consists of one or 
more sorts of Mg and Sr, 0.05<=x<=0.5, and 0<= : y<=0. 1 and which was formed on the above-mentioned air pole front face, It is 
characterized by providing the 2nd layer formed on the above-mentioned 1st layer which consists of Lai -x Mx+y Cr03 (M is one 
or more sorts of calcium, Mg, and Sr, 0.05<=x<=0.5, and 0<=y<=0. 1). 
[0014] 

[Function] Lai -a Sra Mn[ besides LaSrMn03 ] 1 -b AuG3 etc. is contained in the La-Sr-Mn system perovskite type oxide of this 
invention (A is one or more [ of Cu, Zn, nickeL Fe. Co, Cr ; aluminum. T\ j and Mg ]). Moreover, a La-Sr-Co system perovskite is 
also set as the object of this invention. 

[0015] Lal-xMx+y Mn03 of the 1st layer And Lai -x Mx+y CrO 3 of the 2nd layer The reason which M made one or more sorts 
of calcium, Mg, and Sr is that the conductivity of each class can be raised and it can improve the power generation performance of 
a power generation cell by adding these elements. 

[0016] Here, the range of the value of x and y is limited to 0.05<=x<=0.5 and 0<=y<=0.1. When [ this] it is out of range, the 
conductivity of material falls [ x ], and y of the reason is for the endurance of material to fall, when [ this ] it is out of range (the 
2nd phase of calcium system generates, while this generates electricity, it decomposes, and material stiffens). 
[00 1 7] the process at which the manufacture method of the 1 st mode of the solid-electrolyte-fuel-cell interchange connector of 
this invention forms the 1 st above-mentioned layer on the above-mentioned air pole as a porous layer, and the process which 
carries out the slurry coat of the 2nd above-mentioned layer on [ of the 1st layer of porosity ] the above - containing --; - the 
viscosity of the slurry used for this slurry coat - 1 -480cps It adjusts and is characterized by carrying out a slurry coat to the 
bottom of pressurization or a vacuum. 

[0018] Here, the reason for making the 1st layer into porosity is for raising mechanical adhesion (irregularity) with the 2nd layer. 
As the formation method of the 1 st layer of porosity, the slurry coat method, a sheet laminated layers method, or a spraying 
process is employable, for example. 

[0019] The 1st layer of the above-mentioned porosity is 0.05-10 micrometers of apertures. The thing containing the open pore of 
further 0. 1 - 1 .0 micrometer** is desirable, the reason - an aperture - 0.05 micrometers adhesion with the coat layer formed by 
this upper part when it is the following - scarce (since an uneven effect is small) - moreover, 10 micrometers the time of being 
above -- the field material particle of a coat layer - the hole of the porous first pass - it is to go to ruin in inside and for the 
precise nature of a coat layer to fall 

[0020] On the occasion of the slurry coat of the 2nd above-mentioned layer, they are 1 -480cps and further 1 - 1 OOcps about the 
viscosity of a slurry by adjusting the powder weight of a slurry, a binder, a dispersant, etc. Carrying out is desirable. And it is 
desirable to carry out the slurry coat of such a hypoviscosity slurry under pressurization or a vacuum on the 1st layer. The reason 
is that it can raise the mechanical adhesion of both layers. 

[0021] The manufacture method of the 2nd mode of the solid-electrolyte-fuel-cell interchange connector of this invention is the 
viscosity of 1 -480cps about the 1 st above-mentioned layer. It is characterized by including the process which carries out a slurry 
coat to the bottom of pressurization or a vacuum using a slurry, and the process which carries out the slurry coat of the 2nd 
above-mentioned layer. 

[0022] Let the 1st layer be a precise layer without pore in the method of this mode. The 1st layer slurry coat process of this mode 
can be performed like the 2nd layer slurry coat process of the method of the 1 st mode, slurry viscosity - especially - desirable - 
100-300cps it is. 

[0023] Especially the 2nd layer slurry coat process of the 2nd mode is good at the common practice which does not use the slurry 
of hypoviscosity. 

[0024] The manufacture method of the 3rd mode of the solid-electrolyte-fuel-cell interchange connector of this invention is the 
viscosity of 1 -480cps about the 1 st above-mentioned layer. It is characterized by including the process which carries out a slurry 
coat to the bottom of pressurization or a vacuum, and the process which forms the 2nd above-mentioned layer by the sheet 
adhesion baking method using a slurry. Here, as for the thickness of the green sheet used for a sheet adhesion baking method, 
what is made thin as much as possible (at least 200 micrometers henceforth) is desirable. 

[0025] In this 3rd mode, even if the 1 st layer is eye a precise hatchet and a sheet adhesion baking method, a good interconnector 

can be formed so that a phenomenon which is porosity-ized after a sheet's calcinating may not happen. The reason for making 

thickness of a green sheet thin is for decreasing electric resistance and improving a power generation performance. 

[0026] Although what method may be used for it, as for the dryness after a slurry coat, it is desirable to make it dry gradually in 

order to prevent the crack under dryness. 

[0027] 



5/1/03 12:41 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



[Example] Hereafter, the example of this invention is explained. 

example 1 (1 ) air pole: - LaSrMn03 from -- the becoming air pole substrate (a cylindrical shape, the outer diameter of 1 2mm, 
the bore of 8mm, a length of 100mm) was prepared 

[0028] (2) Slurry adjustment for interchange connector first pass paint films : La0.6 calcium0.41MnO3 Powder (2 micrometers 
of mean particle diameters) 60 weight section, After mixing the organic-solvent (alpha and terpineol, ethyl alcohol) 100 weight 
section, the binder (ethyl cellulose) 6 weight section, the dispersant (polyoxyethalene alkyl phosphoric ester) 1 weight section, 
and the defoaming- agent (sorbitan sesquioleate) 1 weight section, it stirred enough and the slurry for first pass paint films was 
adjusted. 

[0029] (3) Slurry adjustment for the second layer paint films of an interchange connector : La0.6 calcium0.41CrO3 After mixing 
the powder (particle size of 1 micrometer) 40 weight section, and the organic- solvent (alpha and terpineol, ethyl alcohol) 100 
weight section, the binder (ethyl cellulose) 4 weight section, the dispersant (polyoxyethalene alkyl phosphoric ester) 1 weight 
section and the defoaming- agent (sorbitan sesquiOREETE) 1 weight section, it stirred enough and the slurry for the second layer 
paint films was adjusted, the viscosity of this slurry — 140cps it was . 

[0030] (4) Paint film : the slurry for first pass paint films adjusted as mentioned above was applied by the slurry coat method into 
the atmosphere on the an pole from face, film thickness — 80 micrometers it was . After drying this first pass paint film, the slurry 
for the second layer paint films adjusted as mentioned above, on it was fiirther applied by the slurry coat method, this second layer 
film thickness - 60 micrometers it was . in addition - although thickness of the paint film for each class is made with arbitrary 
thickness — thick - 20-500 micrometers It is general. 

[003 1] (5) Dryness, baking : the substrate which carried out the paint film as mentioned above was dried and (they are 2hr(s) at 
60 degrees C to lhr and a degree in a room temperature) calcinated (1 350 degree-Cx4hr). The first pass after baking was porosity 
(0.2 micrometers of diameters of an open pore). 

[0032] (6) Performance test : using the obtained substrate, air was used for the oxidizer, humidification hydrogen was used for 
fuel, and the power generation examination was performed at 1000 degrees C. As a result, they are 0.45 W/cm2 as power density. 
It checked that there was a performance. 

[0033] example 2 (1) air pole: - LaSrMn03 from « the becoming air pole substrate (a cylindrical shape, the outer diameter of 
1 2mm, the bore of 8mm, a length of 1 00mm) was prepared 

[0034] (2) Slurry adjustment for interchange connector first pass paint films : La0.8 calcium0.2 Mn03 Powder (2 micrometers of 
mean particle diameters) 60 weight section, After mixing the organic -solvent (alpha and terpineol, ethyl alcohol) 1 00 weight 
section, the binder (ethyl cellulose) 8 weight section, the dispersant (polyoxyethalene alkyl phosphoric ester) 1 weight section, 
and the defoaming- agent (sorbitan sesquioleate) 1 weight section, it stirred enough and the slurry for first pass paint films was 
adjusted, the viscosity of this slurry « 170cps it was . 

[0035] (3) Green-sheet adjustment for the second layer of interchange connectors : La0.75calcium0.25CrO3 Powder (1 
micrometer 0 f ***'***), the 500 weight sections, the binder (methyl cellulose) 55 weight section, and the water 50 weight section 
were mixed, and it fully kneaded using the kneading machine. Next, an extrusion-molding machine is used and it is the thickness 
of 300 micrometers. The green sheet was created. When keeping the created green sheet, it is kept at 80% of humidity, and a 
room temperature for dryness crack prevention. 

[0036] (4) A paint film and green-sheet adhesion for the second layer of interchange connectors : the slurry for first pass paint 
films adjusted as mentioned above was applied by the slurry coat method under the atmosphere on the air pole front face, film 
thickness - 120 micrometers it was . After drying this first pass paint film, the green sheet adjusted as mentioned above on it was 
pasted up further. It is desirable to stick a green sheet to a first pass paint film object by pressure by the pressure of 100 - 1000 
gr/cm2 at the time of adhesion. When the green sheet is dry a little, it is carrying out the spray of the water and humidifying it as 
opposed to the adhesion side of a green sheet, and an adhesive property improves. 

[0037] (5) Dryness, baking : the substrate which carried out the paint film as mentioned above was dried and (in a room 
temperature, they are 4hr(s) at 60 degrees C to 2hr and a degree) calcinated (1350 degree- Cx4hr). 

[0038] (6) Performance test : the power generation examination was performed using the obtained substrate. Humidification 
hydrogen was used for oxygen and fuel as an oxidizer, and it carried out at 1000 degrees C. Consequently, power density is 0.73 
w/cm2. It checked that there was a performance. 
[0039] 

[Effect of the Invention] The solid-electrolyte-fuel -cell interchange connector and its manufacture method of this invention 
demonstrate the following effects so that clearly from the above explanation. 

** It excels in the adhesion of an air pole and an interchange connector, and the interchange connector structure of high 
conductivity can be offered. 

** Interchange connector structure like the above-mentioned ** can be mass-produced by the low cost. 



[Translation done.] 
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